The spectral and temporal response of an optical cavity resonantly coupled to an ensemble of barium atoms has been investigated experimentally.
A composite atom-cavity system can be created by placing atoms inside an optical cavity. The behavior of such a coupled system can often be more complex and hence richer than that of either the atoms or the cavity considered separately. Elucidation of the properties of such atom-cavity systems is important since they play a vital role in the analysis of effects such as optical bistability, laser operation, and quantum fluctuations.
Recently, it has been predicted that the insertion of a single atom into a cavity can lead to a splitting in the atomic fluorescence spectrum' and the empty-cavity transmission resonances2' when the atom is strongly coupled to the cavity. This splitting, termed the vacuum Rabi splitting, has attracted the attention of the quantum-optics community because it is considered to be an important manifestation of the quantum nature of the electromagnetic field.
In the optical regime, the experimental confirmation of the single-atom vacuum Rabi splitting has been precluded by the smallish size of the coupling between the atom and the cavity. Fortunately, it has been shown that cavity resonance splitting also occurs when many atoms are inserted into a cavity, and that the magnitude of the splitting increases with the square root of the number of atoms inserted.
Recently, multiatom enhancement has been employed successfully in an effort to observe vacuum Rabi splittings.
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If the atomic density is large enough to make t, (v) double peaked and if the input pulse is sufficiently short, inverse Fourier transformation of E,",(v) reveals that the output pulse will contain an oscillation with a period of I/O and have a duration on the order of I/x(b +H8, )
This behavior is in agreement with that expected from the perspective of quantum optics. The transient response of our atom-cavity system was investigated by injecting a pulse (acousto-optically sliced from the cw probe laser) in one end of the cavity and measuring the temporal evolution of the light emitted out through the other end. The temporal evolution of the input [output] pulse intensity is shown in Fig. 3(a) [3(b)]. The data shown in Fig. 3 (7) and assumed that the spectrum of the incident pulse was given by the transform of the square root of the measured intensity profile. The predicted output pulse is shown as the solid line in Fig. 3(b) . If we denote the Fourier transform of a pulse incident in one end of (after transmission through) the cavity by E;", (v) [E,",(v 
